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June 3. 
Mr. Theo. D. Rand in the chair. 
Twenty persons present. 



June 10. 
Mr. J. H. Redfield in the chair. 

Fifteen persons present. 

The death of Richard K. Betts, a member, May 29th, was. 
announced. 



June 17. 
Mr. Thomas Meehan, Vice-President, in the chair. 
Twenty-seven persons present. 

The death of Isaac J. Williams, a member, June 10, was 
announced. 

Marine and Fresh Water Diatoms and Sponge-Spicules from the 
Delaware River Clays of Philadelphia. — Mr. Lewis Woolman ex- 
hibited under the microscope, in connection with the Microscopical 
and Biological Section, specimens of sponge spicules and diatoms from 
the Philadelphia clays and stated respecting them that about a 
year ago Mr. C. Henry Kain remarked to him that a pupil in a 
public school of the city had handed him, in 1884, a lump of blue 
clay with the broad but rather indefinite information that it was 
obtained from a cellar near 8th and Vine streets, and that it con- 
tained diatoms, which on further examination proved to be salt 
water forms. 

Mr. Kain at that time catalogued the forms but did not publish 
the discovery because unable to exactly locate and positively identify 
the bed from which the clay had been obtained and also because 
some question had been raised as to the probability of marine species 
occurring in Philadelphia clays. 

The tearing down of the houses at the south-west corner of 9th 
and Market streets, formerly occupied by Messrs. Cooper & Conard, 
preparatory to the erection of a new building to be used by their 
successors, Messrs. Granville B. Haines & Co., recently presented an 
opportunity to investigate the subject referred to by Mr. Kain. 

In deepening the cellar and digging still lower for the foundations, 
a bed of clay was encountered varying from whitish and yellowisb 
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to bluish in color. In the northwest corner of the basement this bed 
was found ten feet below the pavement ; from this point it has a slight 
but irregular dip toward the southeast. It has a thickness of about 
six feet and rests upon gravel which varies in different places from 
a sharp sand to a coarse gravel containing some extra large pebbles. 
Enclosed within the clay on the 9th street side are some thin len- 
ticular-shaped deposits of sand. 

A careful examination of all portions of the clay which was here 
exposed over an area of 120 feet by 132 feet revealed the presence of 
.sponge spicules in considerable numbers, but more numerous at the 
bottom than at the top of the bed. Many were of the pin-head 
forms characteristic of salt water. A very few marine diatoms 
were also observed. 

Within a week after the preceding investigations some bluish 
clay belonging to the same bed was obtained from an excavation at 
9th & Race streets. The clay is here a few feet nearer the street 
level. At this point sponge spicules and diatoms occur, both in 
abundance. The diatoms show a mixture of salt water and fresh 
water forms. About fifty species have been observed, two-thirds 
being marine and one-third fresh water. Numerically, how- 
ever, probably seven-eighths of the individual forms are marine. 
Among the sponge spicules the characteristic marine forms with pin 
head termination at one end were here again observed. Here also 
the life forms were more plentiful in the lower part of the bed. 

What is probably the same clay bed and likewise containing 
marine spicules and diatoms has been met with at 11th and Cherry 
streets, about two feet below the pavement in an excavation for an 
underground telegraph conduit. 

Clay with marine spicules has also been obtained from a depth of 
two and a half feet at 15th and Summer streets and also from be- 
neath the basement floor of the City Hall. 

The inference to be drawn from these facts is that the former and 
wider ocean estuary of Delaware Bay covered the site of Philadelphia 
with its saline waters and that its life forms were mainly marine, but 
that it was subject to considerable invasion of fresh water from the 
river and neighboring streams, and thus fresh water forms were 
brought into association with marine species. 

Mixtures of salt and fresh-water diatoms have also been found in 
deposits near the present borders of the Delaware and Schuylkill 
rivers. They occur at lower levels than that of the clay bed at 9th 
and Market streets and probably belong to a lower flood plain of the 
rivers and would therefore be more recent in date. The Delaware 
Bay had by this time considerably diminished in width but the pres- 
ence of marine diatoms would indicate the continuance of ocean water 
influences up to the latitude of Philadelphia until quite recently. 
The assemblage of salt and fresh water diatoms now referred to were 
found in borings preliminary to work done or to be done for the 
foundations of the eastern abutments of the Chestnut and Walnut 
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street bridges over the Schuylkill also in a boring made below the 
bottom of the Schuylkill in searching for a suitable foundation for the 
central pier of the pivot bridge at Penrose Ferry. These borings 
were furnished by S. L. Smedley, City Surveyor. Marine and fresh 
water diatoms were also met with in abundance near Reed street 
wharf on the Delaware river in clay from an excavation twenty feet 
or more in depth made for the construction of a water tank for the 
use of Spreckels' Sugar Refinery. 

Dr. F. W. Lewis in the Proceedings for 1861 evidently refers to 
this same deposit when on page 62 he says : " The old estuary bed 
of the Delaware (blue clay) was very rich in these forms" (i. e. brack- 
ish and marine) " and by digging down a short distance at any part 
of the meadowland bordering the river the blue clay which contains 
them may be exposed." 

In connection with these remarks, and as completing the record of 
discoveries relating to diatoms in Philadelphia clays, it may be well 
to refer to an exclusive fresh water deposit brought to the notice of 
the Academy by Prof. G. A. Koenig, in November, 1885, and by 
Aubrey H. Smith in May, 1886. This was found in the bottom of 
the cut of the Baltimore and Ohio R. R. south of Gray's Ferry road. 
The same bed has since been seen by the speaker in the bottom of 
an excavation made for Reed street sewer near where it passes under 
the Baltimore and Ohio R. R. and about three blocks from the 
former locality. 

This fresh water bed occupies a higher level than the marine depos- 
its bordering the rivers. It underlies the clays used for brick mak- 
ing in the vicinity, and is separated therefrom by a few feet of gravel 
and must itself lie very close to or upon the micaceous rocks under- 
lying and surrounding the city, and which outcrop between the points 
where the deposit has been observed and the Schuylkill River. 
From information obtained from workmen at the locality the bed is 
believed to be about ten feet thick. Its exact relation to the marine 
and mixed deposits previously described in this communication has 
not yet been determined. 



June 24. 
Mr. Charles Morris in the chair. 
Seventy-six persons present. 

Mexican Explorations. — Prof. Angelo Heilprin made a prelimi- 
nary report on the work accomplished by the exploring party which 
went to Mexico in February last. It was announced that detailed 
reports of the expedition were being prepared and would be pre- 
sented for publication later in the year. 

Mr. J. Dundas Lippincott was elected a member. 

The following was ordered to be printed : — 



